In the last decade, the need for including more minorities and women in the professoriate has fostered renewed interest in the operation of the academic marketplace. Initially, this attention was directed at entry-level faculty selection. However, as larger numbers of minority and female faculty have accrued longer periods of service, the mecha nisms and criteria for promotion and tenure decisions have also be come a subject of concern.
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The Review of Higher Education general prohibition or bias against inbred scholars be extended to them or should another policy be developed? This question can only be addressed with evidence about the relative productivity of inbred men and inbred women.
Inbreeding
Academic inbreeding has received intermittent treatment in the scholarly literature during the last fifty years (Eells & Cleveland, 1935a , 1935b Gold & Lieberson, 1966; Hargens & Farr, 1973; Hollingshead, 1938; McGee, 1960a McGee, , 1960b McNeely, 1932; Reeves, Henry, Kelly, Klein, & Russell, 1933) . A review of this literature leads to three general conclusions. First, there is a relative paucity of research on inbreeding, especially in the last decade. Equally significant, none of the research on inbreeding includes any consideration of sex. Second, most studies of inbreeding suffer from methodological limitations. Many studies have sampling restrictions based on a single institution or discipline which, in turn, limits generalizability. Moreover, most stud ies are based exclusively on univariate analyses that fail to consider competing hypothesis or interaction effects. Third, while there are some indications in the research that inbreeding is related to lower productivity, the range of results and the methodological limitations that haunt studies in this area hinder the development of any strong conclusions.
Inbreeding has received little attention from contemporary research ers, and there has been no research on the. relationship of both sex and institutional origin to productivity. Given the widely accepted bias against inbreeding and the fact that women may have greater reason to be inbred than men, research is especially needed on the relative productivity of inbred women. This study addressed this issue utilizing the theoretical framework presented below.
Theoretical Framework
The potential for discrimination in the marketplace can be described by economic theories based on information, taste, and power (Addison & Siebert, 1979 p. 202) . This research focuses on the role of information in the labor market through the use of a theory of job market signaling behavior based on the work of Spence (1973) . In this model, prospec tive employees (or employees in line for promotion or raises) provide information (signals) about themselves. Employers translate these 97 signals into expectations about the applicant's productivity through the use of conditional probabilistic beliefs about the relationship between signaling patterns and future productivity. Applicants choose which signals to send based on a desire to maximize the excess of the achieved wage rate over the cost of signaling. Spence's (1973) model utilizes two levels of productivity and demon strates that job-seekers in the low productivity group will adopt a signal that represents low productivity and that job-seekers in the high productivity group will adopt a signal that represents high productivity. Membership in a particular subgroup of the labor force (such as women) does not influence signaling behavior. These results require the assumption that signaling costs are the same for all groups. If this is not true, highly productive members of the group with higher signaling costs will signal low productivity as long as the difference between the wages for high producers and low producers does not exceed the incremental signaling costs.
The impact of institutional origin as a job market signal in faculty personnel decisions depends on the employing institution's expecta tions about the relationship between inbreeding and productivity. The prevalence of prohibitions against the retention, promotion, and tenure of inbred individuals reflects an assumption that inbred faculty mem bers are less productive than noninbred faculty. It would seem improb able that any person would signal "inbred" if he or she were highly productive. However, women may, in fact, experience higher costs to signal " noninbred" due to familial constraints or affirmative action pressures. The greater the cost of signaling high productivity by changing institutions, the greater the chance that highly productive women will adopt the low productivity signal implied by accepting a position at their graduate institutions. Therefore, while this research is broadly based on Spence's work, it modifies his model by not assuming equal signaling costs.
Methodology
The primary goal of this research was to examine the relationship of sex and institutional origin to productivity. Stated more formally, the following research hypothesis guided the study: female inbred faculty have patterns of productivity that are significantly different from the patterns of productivity of male inbred faculty.
Sample
Data for this study were taken from the 1977 Survey of the American Professoriate. This instrument was designed and implemented under the direction of Everett Carll Ladd, Jr. and Seymour Martin Lipset. Questionnaire development and data management were handled by the staff of the Social Science Data Center (now the Roper Center) at the University of Connecticut.
The Survey was chosen as an appropriate sample for the research because of its breadth. Most of the recent studies of inbreeding are limited to a single institution or a narrow range of disciplines. The 1977 Survey encompasses 160 institutions and includes faculty from virtu ally all major academic disciplines. The breadth of the data base allows a level of generalization that has not been approached in inbreeding research since the Eells and Cleveland (1935a, 1935b) studies.
The 1977 Survey is based on a sampling process that began with the random selection of the institutions within a quota system based on the classification of the Carnegie Council on Policy Studies in Higher Education. Within each chosen institution, a pre-defined proportion of full-time faculty was chosen as a pool for the final sampling process. These proportions were adjusted to compensate for the over-sampling from the doctoral-granting category at the institutional level. Of the individuals in the pool, 33.7% were chosen randomly for the core sample. Of the 8,967 questionnaires mailed out, 4,067 were returned. Of those returned, 224 were classified as unusable because of irregular ities in the manner in which they were filled out or because the respondent was ineligible for the study. MacDonald (1978, p. 7) compu ted the "actual, adjusted response rate" as 51.7%. MacDonald used the NCES population data and data from earlier Carnegie and Ameri can Council on Education surveys to determine if the respondents to the 1977 survey were representative of the American professoriate. He concluded that the Survey is consonant with other population and sample data and thus there is reason to have "confidence in the accuracy of the 1977 Survey as a portrait of the American professori ate" (MacDonald, 1978, p. 19) .
For purposes of this study, only those subjects with academic doctorates (Ph.D., Ed.D., or other doctorates except first professional degrees) were chosen for the analysis. The data included 284 men and 50 women with doctorates granted by the institution at which they are currently faculty members. The actual number of subjects included in each of the analyses varied slightly due to the treatment of missing data.
Instrument
From the 1977 Survey 32 questions were used in conducting the research reported here. Data were used regarding inbred status, pro ductivity, and demographic characteristics.
Comparison of the responses to a request for a list of degrees, granting institutions, and years of award with institutional identifica tion that was determined in the sample selection process yielded a measure of inbred status. However, since the anonymity of the respon dents was guaranteed, institutional affiliations were not released in the data base. To compensate for this, a staff member of the Roper Center constructed six new variables matching current affiliation with the origin of each degree individually, with the orgin of the highest degree only, and with the origin of any degree. These six variables allowed the identification of each subject as inbred or not inbred according to any single degree the individual holds or according to any combination of degrees. When combined with the specification of the highest degree, the new variables allowed the identification of inbreeding at the termi nal degree level.
A broad definition of productivity-including research, teaching, and service variables (both for absolute production and rates of pro duction)-was adopted for purposes of this study. A number of ques tions on the instrument yielded data concerning research, teaching, and service.
In terms of research productivity, the data base provided separate variables for the lifetime production of journal articles, and for the lifetime production of books and monographs. The recent rate of productivity was available through the response to separate requests for the number of books, articles, and other writings published or accepted in the last two years. In addition to these traditional measures of research productivity, information on the procurement of research grants was also available. Respondents were asked if they have ever received funding and if they had received funding in the last 12 months. They were also asked to categorize the sources of the funds that were the basis for positive answers to previous questions.
To balance the common emphasis on research activities, data were collected on other descriptive variables. The 1977 Survey asked each respondent to specify how many hours per week were spent on various activities: administration, scheduled teaching, preparing for teaching, advising and counseling students, and research and scholarly writing. Unlike the research variables listed above, the specification of hours of activity is a description of effort rather than results.
Work as a paid consultant is an increasingly important service option for many academicians. Data on all consulting work and on work within the last two years was included in the Survey. For both time periods, respondents were asked to specify the source of the consulting engagement. Respondents were not asked to report consulting income, but they were asked how much was earned above the base salary. While this income could come from any source, consulting is probably the single greatest source of outside revenues for most professors.
Demographic data on rank, tenure status, field, and personal charac teristics were included in the Survey. Respondents were asked their present rank and number of years in that rank. They were also asked how long they had been at their present institution and in higher education. Included in the responses to the request for information on the type of current appointment were separate categories for tenured and untenured positions. Subjects with tenure were also asked to give the year in which tenure was awarded. All respondents were asked for information about their fields of specialty.
Data Analysis
The test of the research hypothesis-that there is no difference in productivity between female and male inbred faculty-was based on discriminant analyses using the sex of the inbred faculty members to determine group membership. Before the discriminant analyses were undertaken, two preliminary steps were taken: an analysis was run to examine the distribution of subjects by academic specialty and several new variables were developed from items in the 1977 Survey. Each step is discussed below, prior to the discussion of the discriminant analyses.
First, as the norms for many of the productivity measures vary by fields, a preliminary Chi-square was performed to determine whether the distribution of the inbred faculty across fields varied according to sex. The test did not reject the null hypothesis that the distributions are drawn from the same population.
Second, a concern about the comparability of measures of research productivity led to the creation of several new variables from items existing in the data base. To control for varying lengths of time served •x^, = 3.083, p = .379 as a faculty member, the two variables for total article and total book production were divided by the number of years of experience since the granting of the most recent degree. The new variables, designated ARATE for articles and BRATE for books, reflect the rate of produc tion per year of experience and can therefore be compared across subjects with different lengths of experience.
Another concern about the comparability of measures of research productivity concerns data describing how the subjects allocate their time. An individual in a job situation that requires significant nonre search efforts cannot be fairly compared to an individual who is free to devote a large quantity of time to research. To control for the amount of effort devoted to research, ARATE and BRATE were divided by a measure of the number of hours devoted to research. The resulting variables, AREF and BREF, measure the rate of productivity per year of experience adjusted for the amount of time available (for articles and books, respectively).
To guard against the homogenizing effect of the ARATE and BRATE computations, which would portray a person who had a prolific early career and no recent publications in the same way as a steadily producing person (if the data were comparable), the number of books, articles, and other writings produced in the last two years was in cluded. These variables were also adjusted for the amount of time devoted to research, resulting in new variables for two-year production of books (B2EF), articles (A2EF), and other writings (02EF).
The basic technique used to evaluate the data was discriminant analysis. The analyses were performed to develop a model for differen tiating between male and female inbred faculty using productivity values as predictor variables. A stepwise procedure utilizing the small est Wilks' Lambda as the criterion for variable selection was used. A complete description of the technique can be found in Nie, Hull, Jenkins, Steinbrenner, and Bent (1975) . Minor modifications of the procedure related to the 8.0 version of the Statistical Package for the Social Sciences are explained in Hull and Nie (1979) . The test for the equality of group centroids was an F ratio based on the Mahalonobis distance between groups (Nie et al., 1975, p. 460) .
Results
Because of the variety of forms that faculty productivity can take, four major analyses were completed. The first examined the allocation of time, the second and third used measures of scholarly productivity, and the last analysis included all previously used variables and several
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Variable Analyses
1 2 3 4 Weekly hours of administration X X Weekly hours of teaching X X Weekly hours of preparation X X Weekly hours of counseling X X Weekly hours of formal instruction X X Weekly hours of research and scholarly writing X X Above salary earnings X Number of books published (last 2 years) X X Number of articles published (last 2 years) X X Number of other writings published (last 2 years) X X Receipt of research funding (ever) X Receipt of research funding (last 12 months) X Service as a paid consultant (ever) X Service as a paid consultant (last 2 years) X Articles: rate of production (ARATE) X X Books: rate of production (BRATE) X X Articles: rate of production adjusted for effort (AREF) X X Books: rate of production adjusted for effort (BREF) X X Articles: last 2 years' production adjusted for effort (A2EF) X X Books: last 2 years' production adjusted for effort (B2EF) X X Other writings: last 2 years' production adjusted for effort (02EF) X X
Analysis One: Allocation o f time
One of the primary characteristics of most faculty positions is the range of demands made on the occupant's time. Research, teaching, administration, and consulting almost inevitably provide more oppor tunities for productive work than any faculty member can take advan tage of. Most faculty have considerable latitude in decisions about how their time is spent. Since this freedom to choose how time is allocated could result in differences in the productivity of inbred male and female faculty, the first analysis included six variables measuring the time devoted to various tasks. The results of the first analysis, shown in Table 3 , indicate that female and male inbred faculty cannot be differentiated on the basis of their overall allocation of time to tasks. The primary significance of time devoted to research and scholarly writing (shown by the relative size of the standardized coefficient) points to a potential impact on the later models. If males and females spend significantly different amounts of time on research, it is not appropriate to simply compare them on the number or rate of publications. To do so would be to risk identifying an individual as a lower producer when, in fact, he or she is a higher producer per unit of effort. To evaluate the protential differ ence between male and female research efforts, a t-test was run on the weekly hours devoted to research and scholarly writing. The T value (-2.17), significant at the p<.05 level, indicates that the null hypothe sis of equality in research effort is rejected. Examination of the means of the two groups on this variable (see Table 4 ) shows that male inbred faculty devote more time to research than female inbred faculty. (Values in Table 4 are based on coded responses. Minimum and maximum possible values are listed in parentheses for all original, nondichotomous variables.)
Analysis Two: Scholarly productivity
The second analysis follows the outline of most studies of academic productivity. It incorporates only variables reflecting published schol arly works. Rates of publication, both overall and for the last two years, were used as measures that would be comparable across all subjects.
As displayed in Table 5 , inbred female and male faculty cannot be differentiated from each other on rates of scholarly productivity. The F ratio is not significant at the p<.05 level. That the groups cannot be differentiated on rates of publication is an interesting finding in light of the different amounts of effort devoted to research and scholarly writing by the two groups. Although the male faculty devote signifi cantly greater time to research efforts, they do not show a pattern of greater productivity. In fact, comparison of the means on the variables used in this analysis reveals that females outproduce males on four of the five measures. As the results noted earlier show that inbred male and female faculty devote different amounts of time to research activities, the comparison of simple rates of productivity, adjusted only for experience, does not adequately reflect the productivity per unit of effort of the groups. Accordingly, the third analysis used measures of scholarly productivity adjusted for both experience and effort.
Female and male inbred faculty show significantly different patterns of publication per unit of effort. Two variables are included in the final discriminant function. Overall production of books (adjusted for both experience and effort) is the most important in terms of contribution to the function. The equivalent variable for overall production of articles is also included. Females outproduce males on these variables and on two of the three variables that did not appear in the final function.
Analysis Four: Comprehensive analysis
Although most studies of academic productivity focus on scholarly publications, faculty members actually engage in many other pursuits. To properly reflect the overall productivity of faculty, variables reflect ing the range of professional activities should be included in the analysis. The fourth and comprehensive analysis included all the allocation of time and scholarly productivity variables used in the previous analyses. Also included were variables measuring acquisition of research funding, service as a paid consultant, and size of above salary earnings.
The results of the comprehensive analysis, shown in Table 7 , indi cate that female and male inbred faculty can be differentiated on the aF value = 5.4494, p = 0.00 comprehensive variables. The first and third most significant variables are the rates of book and article production adjusted for effort. As observed above, females outproduce males on both of these measures. A third publication variable, article production in the last two years adjusted for effort, is sixth in order of importance. This is the only publication variable adjusted for effort on which males outproduce females.
The means on the second most important variable show that males have significantly higher above salary earnings. The males also have means reflecting higher probabilities of receipt of research funding in the last 12 months and service as a paid consultant (ever). Only on one variable reflecting work outside the institution is this pattern reversed: women are more likely to have served as paid consultants in the last two years.
The final discriminant function includes only one measure of the allocation of time. The variable with the lowest standardized discrimi nant coefficient is weekly hours of preparation for instruction. Female inbred faculty spend more time preparing for classes than male inbred faculty.
The pattern of results shown in this final analysis and demonstrated in the table of means (Table 4) indicates that female inbred faculty outproduce male inbred faculty on most measures of scholarly publica tions. The women in the sample also devote more time to teaching, administration and preparation, while the men spend more time coun seling and doing research. Male inbred faculty show higher ranking on above salary earnings and on three of the four variables measuring research funding and service as a paid consultant. The overall pattern revealed in the data is that females place emphasis on traditional institutional tasks and males emphasize extra-institutional efforts.
Limitations
As can be seen from the distributions of males and females shown in Table 1 , the number of inbred women is much smaller than the number of inbred men. This is not surprising as the percent of female faculty is far below that for male faculty. This disparity in group sizes allows a single "outlier" female more impact on the analysis than an equivalent male. This risk, however, is mitigated by two factors. First, the analysis uses coded data so that the variance contributed by outliers is limited to the width of the specific code interval. Second, despite the obvious disparity between the two groups, there is still a sufficient number of women available for use in the analysis. Included in the sample were 50 inbred women (three did not report their field and are not included in Table 1 ).
An alternative explanation for some of the results reported here is that the male inbred faculty are older or more experienced than the females. Either condition might lead to less time devoted to class preparation, more outside income, and more consulting. Tests of the two groups on age and experience since receipt of the terminal degree do not reveal differences that are significant at the p<.01 level. However, the mean for males was greater than the mean for females on both variables, indicating that seniority differences may exist.
Conclusions
As discussed earlier, the job market (internal or external) uses signals, given by prospective employees, to evaluate potential produc-tivity. The employer tailors the conditions of the employment offer, and possibly the very fact of the offer itself, according to the productiv ity expected from the individual job-seeker. The greater the correspon dence between the signals (as interpreted by the prospective employ ers) and the employees' later productivity, the greater the efficiency of the labor market.
The academic employer, faced with an existing negative interpreta tion of the inbred signal, based on experience with a predominently male faculty, must decide whether or not to apply this same interpreta tion to inbred women. For these decision makers, the important, but often unasked, question is whether inbred women are indeed different than inbred men and whether the differences indicate higher productiv ity for one group. The results of this study show that significant differences exist between inbred male and female faculty when a comprehensive analysis is made. On scholarly publications only, there are significant differences between the groups when the data are adjusted for the differing amounts of research effort. Significantly, women had higher productivity for eight of the 10 variables reflecting scholarly publications. The data also indicated that women show higher performance in traditional areas (such as administration and teaching), while men seem to emphasize external activities.
To be nondiscriminatory, a signal must faithfully reflect the expected productivity of job or promotion seekers without bias according to sex. The analysis presented herein indicates that male and female inbred faculty present significantly different patterns of productivity. A uni form signal decision rule is appropriate only if the institution values both the patterns equally. As one group (women) presents higher productivity on the traditional institutional variables, it is reasonable to argue that their production is worth more to the institution. If this is true, a single signal decision rule acts in a discriminatory fashion and should not be used.
